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What is claimed is: 

1 . A method for modulating an immune response comprising contacting an immune cell 
with an agent that modulates signaling via PD-1 to thereby modulate the immune response. 

5 

2. The method of claim 1 , wherein immune response is downregulated. 

3. The method of claiml, wherein signaling via PD-1 is stimulated using an agent 
selected from the group consisting of: an activating antibody that recognizes PD- 1 , a form of 

H 10 B7-4 that binds to an inhibitory receptor, and a small molecule that binds to PD- 1 . 

2? 4. The method of claim 1 , wherein the immune cell is selected from the group consisting 

of: a T cell, a B cell, and a myeloid cell. 

in 

n 15 5. The method of claim 2, wherein anergy is induced in the immune cell. 
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6. The method of claim 2, further comprising contacting the immune cell with an 
additional agent that downregulates an immune response. 

20 7. The method of claim 1 , wherein the immune response is upregulated. 

8. The method of claim 1 , wherein the signaling via PD-1 is inhibited using an agent 
selected from the group consisting of: a blocking antibody that recognizes PD-1, a non- 
activating form of B7-4, an antibody that recognizes B7-4, and a soluble form of PD- 1 . 

25 

9. The method of claim 1 , wherein the step of contacting occurs in vivo. 

1 0. The method of claim 1 , wherein the step of contacting occurs in vitro. 

30 11. A method for modulating the interaction of B7-4 with an inhibitory receptor on an 
immune cell comprising contacting an antigen presenting cell which expresses B7-4 with an 
agent selected from the group consisting of: a form of B7-4, a form of PD-1, or an agent that 
modulates the interaction of B7-4 and PD-1 such that the interaction of B7-4 with an 
inhibitory receptor on an immune cell is modulated. 
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12. The method of claim 1 1 , further comprising contacting the immune cell or the antigen 
presenting cell with an additional agent that modulates an immune response. 

13. The method of claim 1 1 , wherein the step of contacting is performed in vitro. 

14. The method of claim 1 1, wherein the step of contacting is performed in vivo. 

15. The method of claim 11, wherein the immune cell is selected from the group 
consisting of: a T cell, a B cell, and a myeloid cell. 

16. A method for inhibiting activation in an immune cell via a non-apoptotic mechanism 
comprising increasing the activity or expression of PD-1 in a immune cell such that immune 
cell activation is inhibited. 

15 17. A vaccine comprising an antigen and an agent that inhibits signaling via PD- 1 in an 
immune cell. 

18. A composition comprising an antigen and an agent that promotes signaling via PD- 1 
in an immune cell. 

20 

1 9. A method for treating a subject having a condition that would benefit from 
upregulation of an immune response comprising administering an agent that inhibits 
signaling via PD-1 in a immune cell of the subject such that a condition that would benefit 
from upregulation of an immune response is treated. 

25 

20. ; The method of claim 1 9, wherein said agent comprises a soluble form of PD- 1 or B7- 
4. 

2 1 . The method of claim 1 9, further comprising administering a second agent that 
30 upregulates an immune response to the subject. 

22. The method of claim 19, wherein the condition is selected from the group consisting 
of: a tumor, a neurological disease or an immunosuppressive disease. 
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23. A method for treating a subject having a condition that would benefit from 
downregulation of an immune response comprising administering an agent that stimulates 
signaling via PD-1 in a immune cell of the subject such that a condition that would benefit 
from downregulation of an immune response is treated. 

5 

24. The method of claim 23, wherein said agent is selected from the group consisting of: 
an antibody that stimulates signaling via PD-1, a bispecific antibody, and soluble B7-4. 

25. The method of claim 23, further comprising administering a second agent that 
10 downregulates an immune response to the subject. 

26. The method of claim 23, wherein the condition is selected from the group consisting 
of: a transplant, an allergy, and an autoimmune disorder. 

15 27. A cell-based assay for screening for compounds which modulate the activity of B7-4 
or PD-1 comprising contacting a cell expressing a B7-4 target molecule or PD-1 target 
molecule with a test compound and determining the ability of the test compound to modulate 
the activity of the B7-4 or PD-1 target molecule. 

20 28. A cell-free assay for screening for compounds which modulate the binding of B7-4 or 
PD-1 to a target molecule comprising contacting a B7-4 or PD-1 protein or biologically 
active portion thereof with a test compound and determining the ability of the test compound 
to bind to the B7-4 or PD-1 protein or biologically active portion thereof. 
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